In keeping with the national energy policy goal of fostering an adequate supply of energy at a reasonable cost, the United States Department of Energy (DOE) supports a variety of programs to promote a balanced and mixed energy resource system. The mission of the DOE Solar Buildings Research and Development Program is to support this goal, by providing for the development of solar technology alternatives for the buildings sector. It is the goal of the program to establish a proven technology base to allow industry to develop solar products and designs for buildings which are economically competitive and can contribute significantly to building energy supplies nationally. Toward this end, the program sponsors research activities related to increasing the efficiency, reducing the cost, and improving the long-term durability of passive and active solar systems for building water and space heating, cooling, and daylighting applications. These activities are conducted in four major areas: Advanced Passive Solar Materials Research, Collector Technology Research, Cooling Systems Research, and Systems Analysis and Applications Research.
INTRODUCTION
Among the fundamental heat transfer processes~n buildings, convection~s the least understood. In contrast to conduction and radiation, the equations governing convective heat and mass transfer Small-scale experiments have been carried out [5, 6] in order to provide data for (1) verification of the numerical analysis, and (2) development of empirical heat transfer correlations for a few enclosure configurations. Once it has been carefully verified against experiments, CONVEC2 can be used to simulate convection processes occurring 1n a broad range of enclosures for a variety of boundary conditions. From this numer1-cally generated heat transfer ,"data base,," engineering correlations can be developed [7] .
The present paper describes a verification of CONVEC2 for The program methodology is described in detail in [10] .
The governing equations for steady-state laminar flow of a fluid with Boussinesq* approximation are:
....C ontinuity: 11 .
The temperature or heat-flux profiles are specified for vertical and horizontal walls along with no slip velocity boundary conditions on all enclosure surfaces.
CONVEC2 is suitable for modeling both natural and forced convection in two dimensions, for internal and external flows. In addition, the program can model any combination of obstacles (internal partitions, furniture, building exteriors), heat sources and sinks (space heating and cooling), and velocity sources and sinks (fans, windows). In addition to the results presented herein, comparisons *Under the Boussinesq approximation, the effect of variable fluid density is incorporated into the buoyancy producing term of the momentum equation.
-3-of CONVEC2 with other experimental and analytical work on high Ra enclosure convection have previously been reported [5, 11, 12] .
EXPERIMENTAL OVERVIEW Figure 1 shows a cross-sectional schematic diagram of the configuration used in the two small-scale experiments [6, 8] . In order to more clearly visualize the characteristics of the water temperature distribution throughout the enclosure, a threedimensional perspective drawing (with temperature as the third dimension) is shown in Fig. 2(b) . This computer-generated drawing The small temperature inversion immediately outside of the vertical boundary layers, as analytically predicted in [11] , is noticeable in the figure as the apparent discontinuities in the horizontal grid lines. Fig. 2 (b) also shows the temperature variation along all *At the mid-height along the hot wall, the numerically predicted maximum vertical component of the water velocity was 2.6 m/sec, with a boundary layer thickness of 2.3 mm.
-7- 
